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[5?] ABSTRACT 
The rating of an arc interrupter is improved by having 
a movable contact assembly, which is engageable with 
and completely disengageable from a ?xed contact in 
make and break positions, respectively, consisting of 
two main current carrying members the ?rst of which is 
the last part of the assembly to disengage from the ?xed 
contact during an opening operation. The delay in dis 
engaging the ?rst contact member from the ?xed 
contact can be achieved in several ways. For example, 
the geometry of the ?rst contact member can be differ 
ent from the geometry of the second contact member 
(by the provision of an arcing tip); by the provision of a 
lost-motion mechanism; or by the provision of an auxil 
iary contact. 

25 Claims, 3 Drawing Sheets 
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ARC INTERRUPTER 

BACKGROUND TO THE INVENTION 

The invention relates to arc interrupters, particularly, 
though not exclusively, to arc interrupters in which the 
arc is rotated about an axis to assist in extinguishment of 
the arc. 
An example of an arc interrupter of the type in which 

the arc is rotated about an axis is described and claimed 
in UK Pat. No. 21 l9573B. As discussed in U.S. Pat. No. 
21 19573B, the current ratings of an interrupter can be 
improved in various ways, for example by altering the 
size of components or by increasing the number of 
contact faces. 

SUMMARY OF THE INVENTION 

According to the present invention, an arc inter 
rupter comprises a ?xed contact and a movable contact 
assembly which, in a make position, is in engagement 
with said ?xed contact whereby said assembly is in 
cluded in an openable main current path and which, in 
a break position, is completely disengaged from said 
?xed contact, said movable contact assembly compris 
ing at least ?rst and second main current carrying 
contact members mounted for angular movement about 
respective pivot axes between said make and said break 
positions, said ?rst contact member, during opening of 
said main current path, being the last part of said mov 
able contact assembly to disengage from said ?xed 
contact. 
According to a preferred embodiment of the present 

invention, an arc interrupter comprises a ?xed contact 
and a ?xed electrode which provide, respectively, ?rst 
and second coaxial arcing surfaces separated by an an 
nular gap, said ?rst arcing surface being closer to the 
common axis of said arcing surfaces than said second 
arcing surface, an arc-driving coil coaxial with said 
arcing surfaces, said coil being electrically connected at 
one end to said electrode, and a movable contact assem 
bly which, in a make position, is in engagement with 
said ?xed contact whereby said assembly is included in 
an openable main current path and which, in a break 
position, is completely disengaged from said ?xed 
contact and the least distance between said ?xed 
contact and said openable contact assembly is greater 
than said gap, said coil being included in series with said 
arcing surfaces in an arc current path during a later part 
of movement of said movable contact assembly during 
opening of said main current path, said movable contact 
assembly comprising at least ?rst and second main cur 
rent carrying contact members mounted for angular 
movement about respective pivot axes between said 
make and said break positions, said ?rst contact member 
during opening of said main current path, being the last 
part of said movable contact assembly to disengage 
from said ?xed contact. 

Preferably, said contact members are connected to a 
common drive member which is operable to move said 
contact member between said make and break positions. 

Preferably, said respective pivot axes are separate and 
parallel to one another. Alternatively, the respective 
pivot axes are comprised by a common pivot axis. 

Preferably, said contact members are mounted rela 
tive to said ?xed contact such that they are movable in 
opposite directions to one another. 

Preferably, said contact members are movable simul 
taneously with one another at least during said opening 

15 

20 

25 

35 

40 

50 

60 

65 

2 
of said main current path, said ?rst contact member 
having a shape adapted to ensure that said ?rst contact 
is the last part of said movable contact assembly to 
disengage from said ?xed contact. 

Alternatively, during said opening of said main cur 
rent path, the movement of said ?rst contact member 
lags behind the movement of said second contact mem 
ber. In that instance, preferably a lost motion mecha 
nism connects said ?rst contact member to the common 
drive member. 

In a further alternative, preferably said ?rst contact 
member has pivotally mounted thereon an auxiliary 
arcing contact, said auxiliary arcing contact being resil 
iently biased towards said ?xed contact. 
The invention includes an electric switch comprising 

at least one are interrupter according to the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Electric switches will now be described to illustrate 
the invention by way of example only with reference to 
the accompanying drawings, in which: 
FIG. 1 is a section on line I—I in FIG. 2, showing, in 

part, an arc interrupter according to the invention; 
FIG. 2 is a longitudinal section through the ?xed 

contact of the interrupter shown in FIG. 1, the position 
of the movable contact members in the make position 
being indicated schematically; and 
FIGS. 3 and 4 are longitudinal sections through a 

?xed contact for a second and a third form of arc inter 
rupter according to the invention, the position of the 
movable contact members being indicated schemati 
cally. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The electric switch (see FIGS. 1 and 2) is of the type 
described and claimed in UK Pat. No. 2119573B and 
reference should be made to that document for details 
concerning the construction of such switches. 

Brie?y, however, the switch has a housing 10 of 
metal for example de?ning an enclosure which is ?lled 
with an insulating medium 11 for example sulphur hexa 
fluoride (SF5) gas under pressure. A bushing 12 insu 
lates a main copper conductor 14 from, and enables it to 
pass in sealed relationship, through the housing 10. A 
second main conductor (not shown) is similarly 
mounted relative to the housing 10 at a location remote 
from the conductor 14. The two main conductors carry 
one phase of the current supplied through the switch. 
An arc interrupter 16 forms part of an openable main 

current path between the two main conductors. The 
conductor 14 and the interrupter 16 are coaxial with 
one another on the common axis 18. 
The interrupter 16 has a ?xed contact 20 formed on 

the end of the conductor 14 coaxially with the axis 18. 
Two segments have been removed from one side of the 
?xed contact 20 to form slots 22, 24 on either side of a 
contact tongue 26 which is engageable by contact mem 
bers 50, 52 (described more fully below). The lower end 
of the ?xed contact 20 is formed by an arcing member 
30 mounted on a lower ?ange 28, the member 30 having 
an arcing tip 32 of arc-resistant material such as Elko 
nite (registered trade mark). The arcing tip 32 is engage 
able with an arcing tip 64 on the end of the contact 
member 50 whereby, upoon opening of the main cur 
rent path, an arc is struck initially between the tips 32, 
64. 
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A bore 34, which is stepped in diameter to form a 
shoulder, extends through the end of the arcing member 
30. A ?anged pin 36 is located in the bore 34 and is 
screwed into the end 28 of the contact 20. The ?ange of 
the pin 36 engages with a spring 38 located in the bore 
34 to retain the member 30 relative to the ?xed contact 
20. 
The arcing member 30 provides a ?rst arcing surface 

40 coaxial with the axis 18. Once the arc has been struck 
between the two arcing tips 32, 64, the are readily trans 
fers to the surface 40 and rotates around the surface 40 
as is more fully described below. 
A ?xed assembly 42 is secured to the housing 10 

through insulated mounts (not shown). The assembly 42 
comprises a cylindrical arcing electrode 44 of copper 
which mounted coaxially with the axis 18 and is sur 
rounded by, and is electrically connected to one end of, 
an arc-driving coil 4 (shown in ghost outline in FIG. 1). 
The other end of the coil is electrically connected to the 
second main conductor. To enhance the effect of the 
coil on the arc, ferromagnetic material 45 such as mild 
steel is located around the coil. 
The electrode 44 has an internal surface which forms 

a second arcing surface 46 coaxial with the axis 18 and 
spaced from and positioned substantially opposite to the 
arcing surface 40 of the ?xed contact 20 so that an 
annular gap exists between the arcing surfaces 40 and 
46. 
A movable contact assembly 48 is located adjacent to 

‘the electrode 44. 
The assembly 48 has ?rst and second movable 

‘ if contact members 50, 52 mounted on a pivot block 54 
and having pivot axes 51 and 53, respectively for angu 

v‘lar movement between a make position (shown in full 
outline in FIG. 1) in which the members 50, 52 engage 
with the ?xed electrode 20 and a break position (shown 
in ghost outline in FIG. 1) in which the least distance 

‘,‘between the members 50, 52 and the ?xed contact 20 is 
I, ‘greater than the gap between the arcing surfaces 40, 46. 

Each contact member 50, 52 consists of two plates 
1: 50A, 50B and 52A, 52B respectively, which lie on either 
side of respective wings 56, 58 extending from the pivot 
block 54. To ensure the members 50, 52 positively en 
gage the contact tongue 26 of the ?xed contact 20, 
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spring assemblies 60, 62 (similar to the pin and spring ‘ 
arrangement 36, 38 at the end of the ?xed contact 20) 
resiliently urge the plates 50A, 50B and 52A, 52B of 
each pair towards one another. 
The plates 50A, 50B and 52A, 52B are chamfered at 

the ends thereof which engage the contact tongue 26. 
The plate 50B of the contact member 50 has an arcing 

tip 64 molded on its end, which arcing tip 64 is in en 
gagement with the arcing tip 32 on the ?xed contact 20 
in the make position of the interrupter. The arcing tip 64 
extends beyond the extremity of the plate 50B. The 
arcing tip 64 is made of an arc-resistant material such as 
Elkonite (registered trade mark). 
The pivot block 54 is electrically connected to the 

second main conductor. 
The contact member 50 extends beyond the pivot 

block 54 to engage pivotally, between the plates 52A, 
52B thereof‘, one end of a link 66. The other end of the 
link 66 is pivotally attached to one limp of a crank 68. 
The other limp of the crank 68 is pivotally attached to 
one end of a second link 70 the other end of which is 
pivotally connected to the contact member 52 between 
the plates 52A, 52B thereof. 
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The crank 68 is mounted on a drive shaft 72 for recip 

rocable rotation therewith whereby the contact mem 
bers are moved by the crank 68 and the links 66, 70 
between their respective make and break positions. 

OPERATION 

The interrupter 16 is shown in the make position. The 
main current path is through the main conductor 14, the 
?xed contact 20, the movable contact members 50, 52, 
the pivot block 54 and the second main conductor. 

Actuation of an operating mechanism (not shown) 
turns the drive shaft 72. Consequently, the crank 68 
turns and, through the links 66, 70 simultaneously pulls 
the contact members 50, 52 to the positions shown in 
ghost outline. 

During the angular opening movement of the contact 
members 50, 52 about their respective pivot axes, the 
plates 50A, 50B and 52A, 52B, respectively, substan 
tially simultaneously disengage from the contact tongue 
26 of the ?xed contact 20. However, no arc is struck 
between the plates 50A, 50B and 52A, 52B and the ?xed 
contact 20 since the arcing tip 64, which forms part of 
the contact member 50, has not disengaged from the 
arcing tip 32 on the ?xed contact 20, i.e. it is the last part 
of the movable contact assembly 48 to disengage from 
the ?xed contact. 
As the opening movement continues, the arcing tips 

32 and 64 separate and an arc is struck between them. 
The contact members 50, 52 rapidly move to their break 
positions and, as the arcing tip 64 passes over the elec 
trode 44, the arc is transferred to the electrode 44 which 
brings the arc-driving coil into an arc current path. The 
magnetic ?eld generated by the coil causes the arc to 
rotate about the axis 18, the root of the are on the ?xed 
contact 20 rapidly transferring from the arcing tip 32 to 
the ?rst arcing surface 40. 
At an appropriate current zero the arc is extin 

guished. 
The interrupter 16 is closed by reverse operation of 

the operating mechanism which causes the contact 
members 50, 52 to return to their make positions. 
The switch described with reference to FIGS. 1 and 

2 has a normal rating of 12 kilovolts (KV), 1.25 kiloam 
peres (kA) and a fault-condition rating of 25 kA. 
The use of contact members 50, 52 having multiple 

contact interfaces, increased contact pressure and an 
increase in the amount of copper available to carry 
large currents as compared to conventional contacts 
enables a switch having an increased rating to be de 
signed. Furthermore, by ensuring the arc is struck be 
tween the ?rst contact member and the ?xed contact, 
the unwanted affects of spurious arcing on other com 
ponents can be avoided. 

Typically, switches having interrupters in accor 
dance with the invention can have normal ratings of up 
to 36 kV, 2 kA and fault condition ratings of up to 40 
kA. 

If desired, during maintenance checks, the amount of 
errosion to which the arcing tips 32 and 64 have been 
subjected can be checked as described below. 
When the tips 32, 64 are new, with the main current 

off, a battery is attached across the main conductors and 
the interrupter is slowly closed until the battery poten 
tial is registered on a voltmeter, for example. A registra 
tion mark is then made on the operating mechanism. 
The procedure is then repeated during maintenance 

checks until the difference between the current “just 
closed” position and the original registration position 
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indicates that the errosion is suf?cient to warrant re 
placement of the tips. The procedure also provides a 
check that one or other of the tips has not fallen off. 

In the embodiment shown in FIG. 3, the interrupter 
116 is similar to that shown in FIGS. 1 and 2, like parts 
having the same reference numerals as used in FIGS. 1 
and 2 but with the pre?x “1”. However, the lower end 
of the ?xed contact 120 is an elongate cylindrical stub 
121 of relatively small diameter which has a tip 123 of 
arc-resistant material. The surface of the stub 121 forms 
a ?rst arcing surface 140 which is contacted by a tip 176 
of arc-resistant material of an auxiliary arcing contact 
174 carried by and forming part of the ?rst contact 
member 150. 
The auxiliary arcing contact 174 is resiliently 

mounted on the member 150 by a pin-and-spring ar 
rangement 178, 180. In the make position shown in FIG. 
3, the arcing tips 123 and 176 are in engagement and the 
contact 174 has been pivoted relative to the member 150 
against the bias of the spring 180. During opening of the 
interrupter 116, the spring 180 causes the tip 176 of the 
contact 174 to remain in engagement with the tip 123 
until after the members 150, 152 have disengaged from 
the ?xed contact 120, i.e. the contact 174 is the last part 
of the contact member 150 to disengage from the ?xed 
contact 120. 
A similar interrupter 116A is shown in FIG. 4, but in 

this instance the stub 121A of the ?xed contact 120A is 
mounted by means of a pin-and-spring arrangement 
178A, 180A on the remainder of the ?xed contact 120A. 
In the make position, as shown in FIG. 4, the stub 121A 
has been pivoted out of alignment with the axis 118A 
against the bias of the spring 180A by the auxiliary 
arcing contact 174A. During opening of the interrupter 
116A, the spring 180A causes the stub 121A to pivot 
back into alignment with the axis 118A and to remain in 
contact with the contact 174A until the members 150A, 
152A have disengaged from the ?xed contact 120A. 
The relatively small diameter of the cylindrical stub 

121, 121A of the ?xed contact 120, 120A allows the 
diameter of the ?xed electrode (not shown) to be re 
duced also without decreasing the gap between the 
arcing surfaces. Such reductions in size lead to savings 
in both materials and space. Additionally, a shield of 
insulating material can be interposed between the main 
current-carrying contact members and the arcing 
contact member. 

Other modi?cations are possible within the scope of 
the invention. For example, more than two contact 
members may be used for carrying the normal current; 
the contact members may be driven separately; the 
contact members may have a common pivot axis; the 
movement of the ?rst contact member may lag behind 
the movement of the second contact member, in which 
instance a lost-motion mechanism connects the ?rst 
member to the drive shaft and the ?rst contact member 
can be made of arc-resistant material. 
Although the invention has been described with par 

ticular reference to interrupters of the type in which the 
arc is rotated about an axis, it is to be understood that 
the invention is applicable to other types of interrupter 
also. For example, in interrupters of the type having an 
arc chute, the ?rst contact member is used to draw the 
arc into the arc chute which aids in extinguishing the 
are at an appropriate current zero. 

I claim: 
1. An arc interrupter comprising a ?xed contact and 

a movable contact assembly which, in a make position, 
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6 
is in engagement with said ?xed contact whereby said 
assembly is included in an openable main current path 
and which, in a break position, is completely disengaged 
from said ?xed contact, said movable contact assembly 
comprising at least ?rst and second main current carry 
ing contact members mounted for angular movement in 
opposite directions to one another about respective 
pivot axes between said make and said break position, 
said ?rst contact member, during opening of said main 
current path, being the last part of said movable contact 
assembly to disengage from said ?xed contact. 

2. An arc interrupter comprising a ?xed contact and 
a ?xed electrode which provide, respectively ?rst and 
second coaxial arcing surfaces separated by an annular 
gap, said ?rst arcing surface being closer to the common 
axis of said arcing surfaces than said second arcing sur 
face, an arc-driving coil coaxial with said arcing sur 
faces, said coil being electrically connected at one end 
to said electrode, and a movable contact assembly 
which, in a make position, is in engagement with said 
?xed contact whereby said assembly is included in an 
openable main current path and which, in a break posi 
tion, is completely disengaged from said ?xed contact 
and the least distance between said ?xed contact and 
said movable contact assembly is greater than said gap, 
said coil being included in series with said arcing sur 
faces in an arc current path during a later part of move 
ment of said movable contact assembly during opening 
of said main current path, said movable contact assem 
bly comprising at least ?rst and second main current 
carrying contact members mounted for angular move 
ment about respective pivot axes between said make 
and said break positions, said ?rst contact member, 
during opening of said main current path, being the last 
part of said movable contact assembly to disengage 
from said ?xed contact. 

3. An interrupter according to claim 2, in which said 
contact members are connected to a common drive 
member which is operable to move said contact mem 
bers between said make and break positions. 

4. An interrupter according to claim 2, in which said 
respective pivot axes are separate and parallel to one 
another. 

5. An interrupter according to claim 2, in which said 
respective pivot axes are comprised by a common pivot 
axis. 

6. An interrupter according to claim 2, in which said 
respective pivot axes are parallel to said common axis. 

7. An interrupter according to claim 2, in which said 
contact members are normal to said respective pivot 
axes. 

8. An interrupter according to claim 2, in which said 
contact members are mounted relative to said ?xed 
contact such that they are movable in opposite direc 
tions to one another. 

9. An interrupter according to claim 2, in which said 
contact members are movable simultaneously with one 
another at least during said opening of said main current 
path, said ?rst contact member having a shape adapted 
to ensure that said ?rst contact member is the last part 
of said movable contact assembly to disengage from 
said ?xed contact. 

10. An interrupter according to claim 2, in which 
during said opening of said main current path, the 
movement of said ?rst contact member lags behind the 
movement of said second contact member. 
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11. An interrupter according to claim 2, in which a 
lost motion mechanism connects said ?rst contact mem 
ber to the common drive member. 

12. An interrupter according to claim 2, in which said 
?rst" contact member comprises an auxiliary arcing 
contact pivotally mounted thereon, said auxiliary arcing 
contact being resiliently biased towards said ?xed 
contact whereby said auxiliary arcing contact is the last 
part of said ?rst contact member to disengage from said 
?xed contact. 

13. An interrupter according to claim 2, in which said 
?rst contact member comprises an auxiliary arcing 
contact mounted thereon and in which said ?xed 
contact comprises a stub which is pivotally mounted 
thereon and resiliently biased towards a break position, 
and which, in said make position is engaged with, and 
pivoted away from the break position thereof by, said 
auxiliary arcing contact whereby said auxiliary arcing 
contact is the last part of said ?rst contact member to 
disengage from said ?xed contact. 

14. An electric switch comprising a housing contain 
ing insulating medium and conductor means which 
form an openable main current path within the housing 
and which includes at least one are interrupter compris~= 
ing a ?xed contact and a movable contact assembly 
which, in a make position, is in engagement with said 
?xed contact whereby said assembly is included in an 
operable main current path and which, in a break posi 
tion, is completely disengaged from said ?xed contact, 
said movable contact assembly comprising at least ?rst 
and second main current carrying contact members 
mounted for angular movement about respective pivot 
axes between said make and said break positions, said 
?rst contact member, during opening of said main cur 
rent path, being the last part of said movable contact 
assembly to disengage from said ?xed contact. 

15. An electric switch comprising a housing contain 
ing insulating medium and conductor means which 
form an openable main current path within the housing 
and which includes at least one arc interrupter compris 
ing a ?xed contact and a ?xed electrode which provide, 
respectively ?rst and second coaxial arcing surfaces 
separated by an annular gap, said ?rst arcing surfaces 
being closer to the common axis of said arcing surfaces 
than said second arcing surface, an arc-driving coil 
coaxial with said arcing surfaces, said coil being electri 
cally connected at one end to said electrode, and a 
movable contact assembly which, in a make position, is 
in engagement with said ?xed contact whereby. said 
assembly is included in an openable main current path 
and which, in a break position, is completely disengaged 
from said ?xed contact and the least distance between 
said ?xed contact and said movable contact assembly is 
greater than said gap, said coil being included in series 
with said arcing surfaces in an arc current path during a 
later part of movement of said movable contact assem 
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8 
bly during opening of said main current path, said mov 
able contact assembly comprising at least ?rst and sec 
ond main current carrying contact members mounted 
for angular movement about respective pivot axes be 
tween said make and said break positions, said ?rst 
contact member, during opening of said main current 
path, being the last part of said movable contact assem 
bly to disengage from said ?xed contact. 

16. An interrupter according to claim 1, in which said 
contact members are connected to a common drive 
member which is operable to move said contact mem 
bers between said make and break positions. 

17. An interrupter according to claim 1, in which said 
respective pivot axes are separate and parallel to one 
another. 

18. An interrupter according to claim 1, in which said 
respective pivot axes are comprised by a common pivot 
axis. 

19. An interrupter according to claim 1, in which said 
respective pivot axes are parallel to said common axis. 

20. An interrupter according to claim 1, in which said 
contact members are normal to said respective‘ pivot 
axes, 

21. An interrupter according to claim 1, in which said 
contact members are movable simultaneously with one 
another at least during said opening of said main current 
path, said ?rst contact member having a shape adapted 
to ensure that said ?rst contact member is the last part 
of said movable contact assembly to disengage from 
said ?xed contact. 

22. An interrupter according to claim 1, in which 
during said opening of said main current path, the 
movement of said ?rst contact member lags behind the 
movement of said second contact member. 

23. An interrupter according to claim 1, in which a 
lost motion mechanism connects said ?rst contact mem 
ber to the common drive member. 

24. An interrupter according to claim 1, in which said 
?rst contact member comprises an auxiliary arcing 
contact pivotally mounted thereon, said auxiliary arcing 
contact being resiliently biased towards said ?xed 
contact whereby said auxiliary arcing contact is the last 
part of said ?rst contact member to disengage from said 
?xed contact. 

25. An interrupter according to claim 1, in which said 
?rst contact member comprises an auxiliary arcing 
contact mounted thereon and in which said ?xed 
contact comprises a stub which is pivotally mounted 
thereon and resiliently biased towards a break position, 
and which, in said make position is engaged with, and 
pivoted away from the break position thereof by, said 
auxiliary arcing contact whereby said auxiliary arcing 
contact is the last part of said ?rst contact member to 
disengage from said ?xed contact. 

ill * * ill * 


